QiO^O 


TEACHING  AND  RESEARCH  IN  THE  CALIFORNIA  DESERT 


(A  Summary  of  a  Report  to  the  Bureau 
Land  Management,  Sacramento,  Califo 
Submitted  October  30,  1977) 


rn 


F'.L>.  dox  25047 
Denver,  Colorado  80225 


by 


Robert  C.  Stebbins 
Theodore  J.  Papenfuss 
and 
Florence  D.  Amamoto 


r:\ 


A '  14 


106 


f 
ia, 


Museum  of  Vertebrate  Zoology 
University  of  California,  Berkeley 


INTRODUCTION 


the 


actl-^ri 


The  California  Desert  comprises  a  large  portion  of 
unbroken  wild  lands  in  continental  United  States,  except 
It  occupies  about  one  quarter  of  the  State.   Nearly  half 
acres  are  public  lands  administered  by  the  Bureau  of  Land 
(BLM) ,  U.S.  Department  of  the  Interior. 

BLM  has  been  surveying  the  physical  and  biological 
the  Desert;  the  kinds,  places,  and  duration  of  human 
numbers  of  persons  involved;  conflicts  in  use;  and  the 
the  natural  environment.   Although  the  BLM  planning  proce^ 
underway  since  the  late  1960's,  until  now  there  has  been 
on  the  use  of  the  Desert  in  teaching  and  research.   This 
to  fill  this  need.   The  questionnaire  survey  which  provi 
for  this  report  was  privately  funded. 

Public  and  private  schools  in  southern  California  anc^ 
universities  throughout  the  state  were  surveyed  in  order 
their  use  of  the  California  Desert  as  a  teaching  and/or 
The  data  obtained  from  the  surveys  include: 

1.  The  number  of  days  spent  by  students  in  the 

2.  The  number  of  days  spent  by  university  teachers 
students  on  research  in  the  Desert  in  a  single 

3.  The  number  of  days  spent  in  the  Desert  by  organ 
as  the  Audubon  Society. 

4.  The  location  of  sites  in  the  Desert  that  were  vi^ 

5.  The  number  of  years  that  colleges,  universities, 
groups  have  been  using  the  Desert. 

6.  The  types  of  research  that  are  conducted  in  the 

7.  Disturbances  that  are  interfering  with  teaching 
the  Desert. 

The  results  of  the  surveys  are  summarized  in  the  tex^ 
tables  of  this  report. 
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BACKGROUND  AND  METHODS  OF  STUDY 

Our  survey  began  with  a  series  of  telephone  calls  conducted  by  the  senior 
author  from  December,  1974  to  April,  1975.   He  questioned  professors  and 
graduate  students  at  a  number  of  colleges  and  universities  in  California  to 
determine  the  extent  of  their  use  of  the  Desert  in  teaching  and  research. 
A  report         titled      "Teaching  and  Research  in  the  California  Desert 
Conducted  by  Institutions  of  Higher  Education  in  California",  was  published 
in  mimeographed  form  in  June,  1975,  and  copies  were  sent  to  the  Bureau  of 
Land  Management  (BLM)  in  California.   BLM  then  contracted  (Order  No. 
CA-960-PH6-77,  September  8,  1975)  with  Professor  Stebbins  to  expand  the 
study.  Mr.  Ted  Papenfuss,  one  of  Stebbins'  graduate  students,  was  hired  for 
this  purpose.   The  study  began  as  an  extension  of  Stebbins*  advanced  education 
study,   but  through  discussion  with  BLM,  it  was  redirected  to  public  school 
use.   It  extended  from  October,  1975  to  February,  1977. 

The  report  of  findings  titled,  "A  Survey  of  the  Use  of  the  California 
Deserts  as  a  Teaching  Resource  by  Public  Schools  in  Southern  California"  was 
submitted  to  BLM  in  February,  1977.   The  Papenfuss  study  (hereafter  designated 

as  Phase  I^)  centered  on  public  schools  in  7  southern  California  counties 

Inyo,  Kern,  San  Bernardino,  Riverside,  Los  Angeles,  San  Diego,  and  Imperial. 

Upon  completion  of  the  BLM  contract,  Stebbins  felt  that  a  more 
comprehensive  investigation  was  needed  and  he  obtained  private  funding  for 
this  purpose.   This  Initiated  Phase  II.    Florence  Amamoto  was  hired  to 
conduct  the  study. 

The  present  report  summarizes  findings  from  both  the  Phase  I  and  II 
surveys.   In  including  the  earlier  Phase  I  Information  we  have  been  careful 
to  avoid  duplication  of  findings.  Phase  II  expanded  the  coverage  of  Phase  I 
to  include  public  schools  in  Orange  and  Sacramento  counties  and  private 
schools  in  all  8  southern  California  counties  (the  7  counties  of  Phase  I  + 
Orange  County) .   A  statewide  survey  was  made  of  use  of  the  Desert  by  colleges 
and  universities  (hereafter  called  C-Us) .    Data  from  Papenfuss  Phase  I 
questionnairles  on  C-Us,  not  analyzed  in  the  Phase  I  report,  have  also  been 
included. 


RESULTS 
(Applicable  to  one  recent  year's  use  of  the 


A.  Public  and  Private  Schools 


(1)  Most  of  the  public  and  private  schools  in  8 
coianties  in  or  near  the  Desert  (part  of  Los  Angeles 
queried  as  to  teaching  use.  Approximately  3,000  questi 
Three  hundred  and  thirty-five  respondents  estimated  a 
person  days  (p/d)  of  use.  We  project  actual  use  to  hav€; 
182,000  p/d.   Adding  spot-check  returns  from  elsewhere 
projected  use,  brings  the  total  to  over  183,000  p/d 
data  to  estimate  Statewide  use    (Table  1) . 

(2)  Many  additional  schools  would  go  to  the  Desert 
transportation,  and  other  needs  were  met.   Out  of  1,082 
683  (63%)  expressed  such  a  desire. 

(3)  A  total  of  187  specific  sites  of  use,  widely 
Desert,  were  reported  (Table  3). 

(4)  Topics  most  commonly  studied  were  general 
elementary  schools  and  biology  and  geology  by  junior 
schools. 
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B^.   Colleges  and  Universities 

(1)  Approximately  500  questionnaires  were  sent  to 
State  colleges  and  universities,  all  campuses  of  the 
most  community  (or  junior)  college,  and  most  private 
We  centered  attention  on  life  science  departments.   One 
respondents  estimated  a  total  of  47,617  person  days  of 
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12,522  in  research.   Information  is  inadequate  to  estimate  Statewide  use   (Table  1) 

(2)  A  total  of  201  sites  visited  was  reported   (Table  3). 

(3)  Common  topics  taught  were  biology,  natural  history,  ecology, 
plant  taxonomy,  herpetology,  ornithology,  entomology,  environmental  studies, 
and  mammalogy. 

C.  Organized  Groups 

Forty-one  State  Chapters  of  the  National  Audubon  Society  were  contacted. 
Fourteen  reported  Desert  use  and  estimated  a  total  of  8,838  p/d.  Audubon 
Society  members  travel  widely  over  the  Desert.   We  also  surveyed  Desert  use 
by  9  museums,  natural  history  organizations  and  other  nature-oriented  groups; 
they  reported  3,997  p/d  for  a  combined  total  of  12,835  person  days. 

D.  Total  Person  Days  and  Sites  Visited 

The  grand  total  for  reported  educational  use  (548  respondents)  was 
207,328  p/d  and  for  projected  use  was  256,893  p/d.   Two  hundred  and  seventy-two 
sites  were  visited.   These  figures  are  regarded  as  conservative. 

E^.  Duration  of  Use 

College  and  University  respondents  reported  an  average  of  10  (range  1  -  40) 
years  of  Desert  use,  and  20  organizations,  16  (range  1-1/2  -  73)  years  of  use. 
Among  the  latter,  12  Audubon  Societies  reported  18  (range  1-1/2  -  73)  years 
of  use    (Table  2). 

F.   Disturbances 


Among  disturbances  interfering  with  teaching,  research,  and  nature-study 
activities  in  the  Desert,  ORVs  were  ranked  number  one  by  all  groups   (Figure  2). 


DESERT  RESEARCH 

Many  graduate  students  and  professors,  as  well  as 
with  governmental  agencies  and  private  industry,  are 
research.   Studies  range  from  those  pertaining  to  singl 
species  to  investigations  of  entire  desert  ecosystems 
studies  that  show  no  iimnediate  practical  benefits.   0 
oriented  more  directly  toward  human  needs.  The  fo 
gives  an  overview  of  research  in  the  Desert. 


Paleontology.   Extensive  studies  of  prehistoric  life  have  been  in 
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progress  in  the  California  Desert  for  over  70  years.  A 
vertebrate  fossil  faunas  have  been  found  extending  over 
years-from  Paleocene  to  Recent;  invertebrate  sites  dati  from  the  early 
Cambrian,  over  600  million  years  ago.   The  Paleocene  site  was  found  recently 
near  the  east  end  of  the  El  Paso  Mountains,  apparently  the  only  one  in 
California  in  which  land  vertebrates  have  been  discovered.   South  of  Owens 
Lake  is  the  "type  section"  of  the  fossiliferous  Coso  beds  which  are  of 
early  Pleistocene  age.   Fossil  mammal  discoveries  in  this  area  have  played 
an  important  part  in  establishing  a  correlation  between  North  American  and 
European  Pleistocene  faunas.   Famous  and  internationally  known  sites  are 
the  Barstow  and  Ricardo  formations,  respectively,  about  12  miles  north  of 
Barstow  and  at  and  near  Red  Rock  Canyon.   They  contain  s<5me  of  the  richest 
vertebrate  fossil  faunas  in  California  and  are  a  priceless  scientific  and 
educational  resource  that  cannot  be  duplicated  anywhere  else  on  earth. 
Paleontological  exploration  of  these  areas  goes  back  to  J.911  and  study  of  the 
rocks  at  Ricardo  to  1871.    The  Barstow  Formation  is  the 
of  the  17  major  subdivisions  of  mammalian  evolution  over 
years  in  North  America.   Both  Formations  are  known  to  all  vertebrate 
paleontologists  and  are  classical  areas  for  science.   Each  has  yielded 
approximately  100  kinds  of  extinct  plants  and  animals  and  there  is 
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additional  new  material  coming  to  light.   The  Barstow  beds  contain  over  200 
localities;  those  of  the  Ricardo  over  450. 

Studies  on  fossil  animals  in  the  Desert  have  been  conducted  by  the 
University  of  California,  California  Institute  of  Technology,  the  American 
Museum  of  Natural  History,  the  Los  Angeles  County  Museum,  and  the  U.  S. 
Geological  Survey.  The  Desert  has  also  contributed  greatly  to  the 
paleobotanical  investigations  of  Daniel  Axelrod,  Professor  Emeritus,  at  the 
University  of  California,  Davis.  Paleontologlcal  research  is  growing  in 
importance  in  the  Desert  as  new  sites  are  discovered  and  old  ones  are  more 
intensively  worked. 

Zoology.   A  vast  array  of  studies  of  animal  life  in  the  Desert  has 
been  conducted  over  many  decades,  and  investigations  continue  to  expand  in 
scope  and  detail.   For  over  60  years,  the  University  of  California  Museum  of 
Vertebrate  Zoology  has  been  investigating  the  lives  of  vertebrate  animals 
in  California,  including  the  Desert.   Over  100  publications,  including  7 
books,  address  themselves  to  biological  problems  in  the  Desert.  Many  of 
the  specimens  in  the  Museum's  collections  have  been  obtained  in  the  state's 
arid  lands.   These  specimens  are  often  accompanied  by  detailed  field  notes. 

Studies  conducted  by  the  Museum's  staff  and  students  form  the  primary 
basis  for  much  of  the  base-line  information  on  the  distribution  and  habits 
of  terrestrial  vertebrates  in  California  and  have  contributed  greatly  to 
the  management  and  protection  of  the  State's  wildlife.  The  Museum's 
collections  of  California  vertebrates  are  the  largest  in  the  world  and 
represent  a  major  resource  in  studies  of  vertebrate  evolution  and  in 
monitoring  effects  of  environmental  changes  on  wildlife.   For  example,  the 
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the  Museum's  wild  bird  egg  collection  helped  document  the; 
effect  of  DDT  and  contributed  to  the  studies  that  led  to 
dangerous  pesticide. 

Despite  many  years  of  exploration,  new  species  and 
isolated  populations  of  known  forms,  continue  to  be  found 
new  species  of  salamander  was  discovered  in  1973  in  the 
and  the  Gila  Monster  was  discovered  recently  in  the  1 
Mbjave.   This  is  the  first  convincing  evidence  for 
populations  of  this  animal  in  the  state.   The  Museum's  re 
carries  a  strong  mandate  to  conduct  studies  aimed  at  the 
conservation  of  the  state's  vertebrate  animal  life.   A 
supports  much  of  this  effort.   Of  most  pressing  concern 
populations  of  small  size,  often  living  in  small  patches 
Some  are  officially  classed  as  threatened,  rare,  or  en 
remain  to  be  discovered. 

In  addition  to  distributional  and  natural  history  s 
investigations  have  focused  on  the  physiological  adjus 
animals  in  coping  with  environmental  extremes, 
metabolism  have  been  given  much  attention.   Professors 
University  of  California  at  Los  Angeles  and  Riverside  and 
University  have  been  particularly  active  in  such  research 
the  work  of  UCLA's  Raymond  Cowles  and  his  student  Charles 
the  role  of  temperature  in  the  lives  of  California  Desert 
investigation  of  temperature  in  the  physiology,  behavior, 
vertebrate  animals  was  launched.   From  the  many  thermal  s 
the  California  Desert  came  not  only  great  advances  in 
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mechanisms  of  temperature  control,  but  also  contributions  to  the  understanding 
of  such  diverse  phenomena  as  the  evolution  of  fur  and  feathers  and  the 
extinction  of  the  dinosaurs. 

The  invertebrate  life  of  the  Desert  is  abundant,  varied,  and  different 
from  that  of  most  other  arid  lands  of  the  southwest.   Much  speciation  is 
occurring.   There  are  often  major  differences  in  species  populations  from 
canyon  to  canyon  in  many  desert  mountain  ranges  and  from  dune  to  dune. 
Of  particular  interest  are  the  ants.   There  are  many  species  and  they  occur 
virtually  everywhere  in  the  desert.   They  perhaps  account  for  as  much  as  one 
third  of  the  invertebrate  biomass  in  some  areas  and  are  extremely  important  in 
food  chain  relationships.   Studies  of  ants  are  being  conducted  at  the  Deep 
Canyon  Desert  Research  Center  of  the  University  of  California,  Riverside,  and 
by  researchers  at  U.C,  Berkeley  and  elsewhere.   Important  interactions  occur 
between  ants  and  plants.   In  the  Vizcaino  Desert  of  Baja  California,  we  found 
that  cactus  (Opuntia)  roots  appeared  to  selectively  penetrate  the  nests  of 
the  harvester  ant  (Pogonomyrmex)  where  moisture  and  nutrients  were 
concentrated.   A  similar  relationship  perhaps  exists  between  ants  and  plants 
in  the  California  Desert. 

Invertebrate  studies  are  important  in  the  development  of  biological 
controls  of  pests.   In  the  Desert,  experiments  have  shown  the  desirability  of 
large  natural  buffer  zones,  about  10  miles  wide,  around  agricultural  areas. 
Wild,  free-living  predatory  and  parasitic  insects  move  into  the 
agricultural  lands  and  attack  the  crop  pests.   A  great  reservoir  of  natural 
control  species  is  thus  available  to  cope  with  pest  flare-ups. 

Botany.   The  dearth  of  information  on  desert  plants  is  so  great  and  the 
probable  benefits  of  their  study  so  promising,  that  the  National  Science 
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Foundation  has  given  extensive  support  to  a  major  study 
the  southwestern  United  States  by  the  New  York  Botanicaj. 

Studies  of  the  creosote  bush,  a  dominant  desert 
Vasek,  Hyrum  Johnson,  and  Leonel  Sternberg,  University 
are  of  special  interest.   Aerial  photographs  reveal  thai 
are  arranged  in  rings.   The  rings  appear  to  have  origin£i 
point  by  vegetative  segmentation,  and  the  individuals 
members  of  a  clone.   Cloning  seems  to  be  facilitated 
covered  by  wind  or  water-borne  soil.   The  center  of  the 
presumably  due  to  draught,  and  new  growth  develops  at 
expansion  is  very  slow  and  is  estimated  to  be  less  than 
optimal  conditions.   Undecayed  wood  at  the  center  of  a 
was  found  to  be  approximately  580  years  old;   another 
approximately  700  years  old  (radio-carbon  dating) .   A 
in  diameter  has  been  observed,  estimated  to  be  over  5, 
is  speculated  that  some  of  the  rings  go  back  to  the  time^ 
was  first  establishing  itself  following  the  last  ice 
ago.   The  slow  growth  rate  and  plant  fragments  in  fossl 
which  indicate  vegetation  changes  in  the  Desert,  have 
theory.   Painstaking  biochemical  studies  have  been  per 
whether  or  not  the  members  of  a  ring  are  all  parts  of  ar. 
and  expanding  plant.    These  tests  have  required  repea 
to  study  the  same  rings.   Johnson  Valley  has  extensive 
rings  and  has  been  an  important  area  of  study,  but  the 
ORVs.   On  occasion,  workers  have  returned  to  find  study 
these  machines.   A  four-wheel  drive  vehicle  has  been 
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Desert  botanical  research  has  important  practical  aspects.   Deserts  are 
the  largest  remaining  imcultivated  land  areas  vrlth  potential  for  agricultural 
expansion.  Much  of  the  world's  arid  lands  research  is  going  on  in  Australia 
and  southwestern  United  States,  especially  in  the  Mojave  and  Colorado  Deserts. 
Many  of  our  desert  plants  may  prove  to  be  important  crop  species.   An  example 
is  jojoba  (Simmondsia  chinensis)  under  cultivation  in  Israel  and  the  U.S.  as 
a  livestock  forage  plant  and  as  a  source  of  liquid  wax  from  its  seeds.    The 
wax  is  of  such  quality  that  it  can  replace  sperm  whale  oil  (obtained  from  an 
endangered  species) .   Sperm  oil  is  used  in  machinery  that  operates  at  high 
speeds  and  temperatures.   All  desert  varieties  of  jojoba  are  important  at 
this  stage  because  it  is  unknown  which  ones  may  be  most  suitable  for  crop 
development. 

Also  of  interest  is  the  photosynthetic  process  in  "carbon  4"  plants. 
Many  desert  species  are  of  this  type,  including  the  salt-bushes  (Atriplex) . 
Such  plants  can  fix  carbon  at  high  temperatures  and  with  little  water;  hence 
the  C4  system  is  better  adapted  for  arid  lands  than  the  photosynthetic  system 
found  in  the  common  C3  species.   To  understand  the  C4  photosynthetic  pathway, 
we  must  know  how  it  evolved.   The  many  C4  plants  in  deserts  are  important  in 
this  regard.   Knowledge  of  C4  plants  is  important  to  arid  lands  agriculture. 
Various  weeds  are  of  this  type  and  new  crop  species  may  be  developed.   C4  plants 
already  under  cultivation  are  sugar  cane,  corn,  sorghum,  and  the  millets. 

Halophytes  are  under  study.   They   are  salt-tolerant  plants  that  take  up 
salts  from  soils  and  exude  the  excess,  or  retain  it  and  drop  parts  of  their 
structure  as  they  dry.   The  desert  box  thorn  (Lycium)  and  Mesembryanthemum 
are  examples.   Salt  tolerance  is  of  importance  to  arid  lands  agriculture  in 
the  development  of  crop  species,  weed  control,  and  soil  desalinization.   The 


U.  S.  Salinity  Laboratory  at  Riverside  is  investigating 
plants.   Halophytes  can  be  grown  to  remove  salts  from 
the  soil  for  more  productive  species,  with  less  salt 
desert  research  areas  for  the  study  of  halophytes  are 
sites  attractive  to  ORV  recreationists. 

The  University  of  California  at  Riverside  and  the 
University  have  undertaken  a  joint  study  of  the  ecologyj 
biochemistry  of  cacti  in  native  and  favorable  exotic 
of  the  study  pertains  to  the  action  of  cactus  stomates. 
The  stomates  open  at  night  when  cacti  take  in  most  of 
storing  it  in  an  acid  medium,  for  use  the  next  day  in 
daytime,  water  loss  is  minimized  by  closing  the  stomates 
forage  plants.   In  some  areas  (Africa,  Australia)  they 
of  their  physiology  is  important  in  their  control. 

Desert  soils.   The  deserts  of  the  earth  are  among 
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environment; 
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base 
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that  still  contain  "virgin"  soils,  untouched  by  man. 
physical,  chemical,  and  biotic  structure  of  soils  and 
needed  for  study  of  natural  processes  in  soils  to  better 
ones.   Soil-forming  processes  are  slow  and  long-continue^ 
many  equivalents  of  a  human  life-time  may  be  required 
a  state  corresponding  to  its  virgin  condition.   Indeed, 
be  achieved. 

The  most  fragile  Desert  soils  occur  on  elevated  PI 
They  are  shallow,  often  only  a  few  inches  thick,  and  hig 
mechanical  disturbance. 
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SURVEY  LIMITATIONS 

It  is  important  to  emphasize  that  our  study  has  covered  thoroughly  the 
Desert  use  of  public  and  private  schools  only  in  southern  California.  Although 
college  and  university  coverage  was  Statewide,  we  emphasized  life  science 
departments.  We  hope  that  the  present  study  will  be  expanded;  it  would  be  of 
interest  to  determine  use  of  the  California  Desert  by  educational 
institutions  in  contiguous  Nevada  and  Arizona j  and  in  other  parts  of  the 
country,  as  well  as  by  such  college  and  university  departments  as  geology 5 
geography,  archeology,  etc.  Many  other  C-U  departments  are  using  the  Desert. 
By  chance  we  found  a  history  professor  in  one  of  the  southern  California 
junior  colleges  who  takes  his  students  into  the  Desert  to  write  essays.  An 
effort  should  also  be  made  to  increase  the  information  on  the  Desert  activi- 
ties of  organized  nature-oriented  groups,  beyond  that  of  the  Audubon  Society. 
There  are  also  the  many  private  indiviuals  who  go  to  the  Desert  for  study  and 
enjoyment  of  nature.     While  unorganized  and  unobtrusive,   their  numbers 
may  be  great. 
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Figure  1: 

Sites  Visited  by  Educational  Institutions 
Conducting  Teaching  and/or  Research  in  the  California  Desert 
Because  of  the  scale  of  the  map  not  all  sites  could  be  shown. 


DVNM   —   Death  Valley  National  Monument 
JTNM   —   Joshua  Tree  National  Monument 
ABSP   —   Anza-Borrego  State  Park 

We  have  included  in  our  survey  some  semiarid  localities  outside  the  Desert 
boundary  along  its  western  edge.  A  complete  listing  of  all  sites  is  on 
record  in  the  Bureau  of  Land  Management  office  in  Riverside,  California. 

The  number  of  respondents  using  a  locality  refers  to  the  number  of 
questionnaires  listing  that  locality.  Most  questionnaires  showed  multiple 
student/day  use  for  each  locality. 
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Figure  2 : 
Disturbances  in  the  Desert 

Explanation:   Shows  disturbances  to  educational  and  nature  study  use 
of  the  Desert,  as  noted  by  questionnaire  respondents.   Respondents  were 
asked  to  check  any  combination  of  the  disturbance  categories  listed.   The 
responses  are  shown  graphically  by  the  solid  and  open  bars.   The  solid  bars 
indicate  the  frequency  with  which  each  disturbance  category  was  checked,  as 
a  percentage  of  all  responses.   For  example,  the  total  number  of  responses 
from  public  and  private  schools  designating  category  4  as  a  disturbance 
comprise  approximately  27%  of  the  195  responses. 

Respondents  who  identified  more  than  one  category  were  asked  to  rank 

the  categories  from  most  disturbing  to  least  disturbing.   The  distribution 

1 
of  items  ranked  as  most  disturbing  is  indicated  by  the  shaded  bars. 

For  example,  over  60%  of  the  37  public  and  private  school  respondents  who 
identified  more  than  one  disturbance  ranked  category  A  as  the  most  disturbing. 
The  disturbance  categories  listed  in  the  questionnaire  are  shown  in  the 
following  key.   Category  numbers  refer  to  the  numbers  shown  on  the  horizontal 
axis  of  the  graphs. 

KEY 
Public  and  Private  Schools  and  Organizations 

0  no  disturbance 

1  energy  developments 

2  hunting 

3  mining 

A  off-road  vehicles 

5  overgrazing 

6  road  and  highway  construction 

7  urban  or  housing  expansion 

8  vandalism 

9  other 

Colleges  and  Universities  and  Organizations 

The  same  designations  apply,  but  two  categories,  agricultural  expansion 
and  weed  intrusion,  were  added: 

5a  agricultural  expansion 
8a  weed  intrusion 


In  a  few  instances  respondents  marked  only  a  single  disturbance  as  number 
one.   Such  responses  were  included  In  the  ranking  analysis. 
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Table  1 

Teaching  and  Research  Use  of  the  California  Desert 
Reported  by  Educational  Institutions  in  the  State 
of  California  for  a  Recent  School  Year 

(Numbers  of  respondents  reporting  Desert  use  are 
indicated  in  parentheses;  projected  estimates  are 
Indicated  with  an  asterisk) 


Public  Schools 
County 

Inyo  (12) 
Kern  (15) 

San  Bernardino  (88) 
Los  Angeles  (44) 
Riverside  (67) 
Orange  (25) 
San  Diego  (16) 
Imperial  (29) 
Sacramento  (2) 
Other  Counties  (10) 

Private  Schools   <27) 


Total  Person  Days—  -  Teaching 
Reported      Projected  and  Reported 


3,133 

5,120 
79,911 

7,541 
12,118 

4,160 
10,115 

6,897 
170 

1,163 

3,379 


3,133 
13,500* 

79,911 

27,000* 

12,118 

7,500* 
28,500* 

6,897 
170 

1,163 

3.379' . 


Totals 


(335) 


133,707 


183,271 


Table    1  -   continuec 


Colleges 


and  Universities 


University  of  California  (59) 
Private  Universities  (12) 
State  Universiti.es  (54) 
State  Colleges  (6) 
Connaunity  Colleges  (39) 
Private  Colleges  (20) 

Totals 


/ 


Total  Person  Days 

Teaching 

Research 

8,913 

4,217 

2,00A 

288 

11,813 

6,393 

718 

318 

20,842 

278 

3,327 

1,028 

47,617 
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12,522 
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TABLE  2 

Reported  Length  of  Time  Organizations  and  College  and  University 
Professors  and  Students  Have  Used  the  California  Desert 


(The  figures  are  based  on  data  extracted  from  184  C-U  and  20  organization 
questionnaires.  They  indicate  the  total  number  of  respondents  whose 
estimate  fell  within  a  given  category.   C-U  respondents  often  gave 
duration-of-use  figures  for  more  than  one  site;  because  we  wished  to 
emphasize  the  extent  of  long-term  use  only,  the  longest  estimate  given  by 
each  respondent  was  used. 

Years  of  Use 


Institution  or  Group 

1-5 

6-10 

11-15 

16-20 

21-25 

26-30 

over 
30 

University  of  California 

(9  campuses) 
Private  Universities 

31 
4 

15 
6 

10 
0 

3 
2 

6 
0 

3 
2 

2 
0 

State  Universities 

19 

16 

13 

5 

4 

0 

1 

State  Colleges 

2 

3 

1 

0 

0 

0 

0 

Coimnunity  Colleges 

6 

7 

1 

2 

0 

1 

0 

Private  Colleges 

6 

4 

3 

2 

1 

2 

1 

Organizations 

7 

6 

1 

2 

0 

1 

3 

TOTALS 


75 


57 


29 


16 


11 


/ 


Table  3 


Areas  Visited  by  Public  and  Private  Schools,  Colleges  and 


Universities, 


(Parenthetical  numbers  are  total  person/days  for  all  the  schools  that  visit  each  locality) 


Imperial  County 

1.  Bird  Refuge  (60) 

2.  Brock's  Experimental  Farm 
All  American  Canal  (50) 

3.  Calcite  Canyon 

4.  Cargo  Muchacho  Mts.  (9) 

5.  Carrizo  Marsh  (and  Wash)   (30) 

6.  Coyote  Mountain  (252) 

7.  Crufixioil  Thorns  (120) 

8.  Davies  Valley 

9.  East  Mesa  (130) 

10.  El  Centro  (86) 

11.  Fossil  Canyon  (80) 

12.  Glamls  (571) 

13.  Heber  Beach  (210) 

14.  Imperial  Dam  (12) 

15.  Indian  Pass 

16.  Indian  Wash 

17.  Mllpitas  Wash  (31) 

18.  Mountain  Springs  (1) 

19.  Obsidian  Butte 

20.  Ocotillo  (344) 

21.  Ogilby 
^h.  Oyster  Shell  Beds  Near  Yul]ia   (62) 

23.  Painted  Gorge  (106) 


and  Audubon  Societies  and  Nature  Organizations 


24.  Palo  Verde  Rd. 

25.  Pebble  Terrace 

(Palo  Verde  Mountains) 

26.  Picacho 

27.  Plaster  City 

28.  Quechan  Farms 

29.  Salton  Sea  (3720) 

30.  San  Felipe  Creek  (52) 

31.  Sand  Hills  (Algodones 
Diines,  Glamis  Dunes) 

(139) 

32.  Sand  Hills  (e.  of 
Brawley)  (164) 


33. 

Senator  Wash 

34. 

Signal  Mountain 

35. 

Sunbeam  Lake 

36. 

Sunrise  Butte 

37. 

Wash  6  mi.  E.  Junct. 

Hwy.  98  and  52  (16) 

38.   Yuha  Desert  (25) 


Note:  Some  localities 
figure.  This  is 
did  not  provide 
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do  not  sho\<t  a  person/days 
because  some  respondents 
such  data. 
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Areas  Visited  by  Public  and  Private  Schools,  Colleges  and  Universities,  and  Audubon 
Societies  and  Nature  Organizations 


Inyo  County 

1.  Bristlecone  Pine  Forest 

2.  Cerro  Gordo  (149) 

3.  Darwin  Canyon  (471) 

4.  Death  Valley  (5711) 

5.  Deep  Springs  Valley  (539) 

6.  Eureka  Valley  (156) 

7.  Haiwee  Reservoir 

8.  Inyo  Mountains  (314) 

9.  Little  Lake  (34) 
10-  Lone  Pine 

11.  Nopah  Mountains  (8) 

12.  Owens  Dry  Lake  (111) 

13.  Owens  Valley  (619) 
Panamlnt  Mountains  (184) 


Kern  County 

1. 

Boron 

2. 

Butterbredt  Cyn., 

Spg.  (319) 

3. 

California  City  (1458) 

4. 

Castle  Buttes 

5. 

China  Lake  (216) 

6. 

Clay  Mine  Rd.  Area  (60) 

7. 

Desert  Tortoise  Reserve 

(Cantil)   (210) 

8. 

Edwards  Air  Force  Base 

(35) 

14. 
15. 


Poleta  Folds,  White 
Mountains  (33) 


16.  Saline  Valley  (480) 

17.  Shoshone  (32) 

18.  Tecopa 

19.  Waucoba  Mountain  (10) 


9.  El  Paso  Mountains  (51) 

10.  Gar  lock  Fault 

11.  Horse  Canyon  (232) 

12.  Jawbone  Canyon  (118) 

13.  Kelso  Creek  (214) 

14.  Koehn  Lake 

15.  Last  Chance  Canyon  (188) 

16.  Mojave  (546) 

17.  North  Edwards  (2) 

18.  Rainbow  Ridge 

19.  Randsburg  (145) 

20.  Red  Rock  Canyon  (214) 

21.  Rosamond  (49) 

22.  Walker  Pass  (104) 


- 

1 
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Areas  Visited  by  Public  and  Private  Schools,  Colleges  and  Universi 
Societies  and  Nature  Organizations 

ties. 

and  Audubon 

Los 

Angeles  County 

Riverside  County 

Riverside  County 

1. 

Acton  (112) 

1. 

Banning-Cabazon  (155) 

29. 

Orocopia 

2. 

Alpine  Buttes  (71) 

2. 

Berdoo  Canyon  (60) 

Mountains  (18) 

3. 

Antelope  Valley 

3. 

Blythe  Area  (225) 

30. 

Painted 
Canyon  (32) 

4. 

Big  Rock  Creek  (132 

) 

4. 

Box  Canyon  (305) 

31. 

Palm  Canyon 

5. 

Bob's  Gap  (164) 

5. 

Chocolate  Mountains  (51) 

(13) 

6. 

7. 
8. 
9. 

N. 
13? 

De\ 

Fa3 

Goi 

of  Wrightwood  al 
3  to  Palmdale  (26 

ril ' s  Punchbowl  ( 

-rmont  Butte  (16) 

■man  Area  (25) 

ong  Hwy. 
) 

765) 

6. 
7. 

9. 

Cholla  Cactus  Garden  (10 

Chuckwalla  Mountains, 
Jaeger  Preserve,  Corn 
Springs  (914) 

Cleveland  St.  Drain  (70) 

32. 

1 

33. 

Palm  Desert 
Area  (4706) 

(Deep  Canyon 
and  Living 
Desert  Preserve) 

Palm  Springs 
Area  (3148) 

10. 

Hi 

Vista  (27) 

10. 

Coachella  Area  (2568) 

35. 

Pushawalla 

11. 
12. 
13. 

Lit 
Lit 
Lo^ 

.tie  Rock  Reservo 
:tlerock  Wash  (35 
rejoy  Buttes  (35) 

ir  (112) 
) 

12. 
13. 
14. 

Cottonwood  Canyon  (16) 
Cottonwood  Springs  (186) 
Coyote  Canyon 

36. 
37. 

Canyon  (73) 

Rice  (198) 

Riverside 
Mountains  (6) 

14. 
15. 

Pa] 
Pes 

.mdale-Lancaster 
irblossom  (1520) 

(1378) 

15. 
16. 

Dead  Indian  Creek 
Deep  Canyon 

38. 

Sand  Dunes 
near  1000  Palms 
(10) 

16. 

Sac 

idleback  Butte  St 

ate  Park, 

17. 

Desert  Ctr.  (150) 

39. 

Snow  Creek  (63) 

PiL 

tte  Butte  Lake  (1 

174) 

18. 

Desert  Hot  Springs  (70) 

40. 

Thermal  Airport 

17. 

Thi 

ee  Sisters  Hills 

(34) 

20. 

Ford  Dry  Lake  (7) 

41. 

Thousand  Palms 

18. 
19. 

Val 
Ret 

Vas 

.yermo-Benedictin 
reat  House 

quez  Rocks  (260) 

e 

21. 
23. 

Granite  Mountains 

Indian  Wells,  Piny on 
Flats  (80) 

42. 
43. 

(313) 

White  Wash  (30) 

Whitewater 

20. 

Wri 

ghtwood  (60) 

24. 

Indio  Area  (91) 

Canyon  (302) 

25. 

Joshua  Tree  (7294) 

44. 

Whitewater  River 

26. 

Lake  Cahuilla  (563) 

45. 

Wiley  Wells  (60) 

i 

27. 

Magnesia  Spring  Canyon 
(400) 

46. 

Windy  Point  (63) 

28. 

Mecca  Hills  (172) 
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Areas  Visited  by  Public  and  Private  Schools,  Colleges  and  Universities,  and  Audubon 
Societies  and  Nature  Organizations 


San  Bernardino  County 

1.  Adelanto  (516) 

2.  Aft on  Canyon  (47) 


3. 

Amargosa  River, 
Saratoga  Springs  (325) 

4. 

Amboy  Crater  (140) 

5. 

Apple  Valley  (13) 

6. 

Avawatz  Mountain  Area 
(11) 

7. 

Baker 

8. 

Barstow  (3118) 

9. 

Barstow  (Lead  Mt.) 

10. 

Bearclaw  Canyon 

11. 

Black  Canyon-Lucerne 
(134) 

12. 

Burns  Reserve  (35) 

13. 

Cadiz 

14. 

Cadiz  (Marble  Mountair 

Region)  (43) 

15.  Cady  Mts.  (43) 

16.  Cajon  Pass  (378) 

17.  Calico  Mountains  (689) 

18.  Chemhuevi  Mountains 

19.  Cima  Dome  (100) 

20.  Clark  Mountains  (328) 

21.  Coyote  Wells  (20) 

22.  Cronese  Lakes  (25) 

23.  Dale  Dry  Lake  (20) 

24.  Daggett 

25.  Deep  Creek  Park 


26.  Devil's  Playground  (51) 

27.  Dry  Lake  (E.  of  Sheep- 
hole  Mts.)  (5) 

28.  Dumont  Dunes 

29.  Early  Man  Site  (150) 

30.  Earp  (73) 

31.  El  Mirage  Dry  Lake  (106) 

32.  Four  Corners  (20) 

33.  Fry  Mountains 

34.  Granite  Mountains  (697) 

35.  Gravel  Hills,  Dry  Lakes 
(near  Cuddleback  Dry 
Lake)   (195) 

36.  Halloran  Springs  (15) 

37.  Harper  Dry  Lake 

38.  Helendale 

39.  Hesperia  (52) 

40.  Hinkley  (80) 

41.  Hole  In  The  Wall  (129) 

42.  Ivanpah  Mountains 

43.  Johnson  Valley 

44.  Kelso  (56) 

45.  Kelso  Dunes  (795) 

46.  Kingston  Mts.  (48) 

47.  Lake  Manix 
48. 


49. 


Lanfair  Valley  (Piute 
Creek)   (22) 

Lanfair  Valley  (N.  of 
Goff's  Station) 


50.   Lava  Beds  (20) 


51.  Lava  Mts. 

52.  Little  San  Bernardino 
Mountains   (66) 

53.  Lone  Pine  Canyon 

54.  Lucerne  Valley  (914) 

55.  Lynx  Mountain 

56.  Marble  Mountains  (318) 

57.  Mesquite  Dry  Lake  (2) 

58.  Mid  Hills  (194) 

59.  Mining  Ghost  Town  (25) 

60.  Mitchell  Caverns  (234) 

61.  Mojave  Narrows 

62.  Mojave  River 

63.  Mormon  Rocks 

64.  Morongo  Valley  (1307) 

65.  Mountain  Pass  (672) 

66.  Mountains  Behind  Big 
Bear  Lake   (18) 

67.  Mule  Canyon 

68.  Needles  (38) 

69.  New  York  Mountains  (327) 

70.  Newbury  (147) 

71.  Old  Woman  Springs  (111) 

72.  Opal  Mountain  (20) 

73.  Ord  Mountain  (212) 

74.  Owl  Canyon,  Rainbow 
Basin   (893) 

75.  Phelan   (10) 

76.  Pinon  Hills  (170) 


Areas  Visited  by  Public  and  Private  Schools,  Colleges  and  Universijties, 
Societies  and  Nature  Organizations 


77.  Pioneer  Town   (620) 

78.  Pisgah  Crater   (722) 

79.  Providence  Mountains  (504) 

80.  Rabbit  Dry  Lake 

81.  Red  Mountain  (32) 

82.  Ridgecrest  (33) 

84.  Rodman  Mountains  (Newbury 
Lava  Flows,  Sheep  Springs) 
(78) 

85.  Sacramento  Mountains 

86.  Salt  Beds  (Bristol  Dry  Lake) 

(5) 

87.  Searles  Lake  (266) 

88.  Shadow  Mountains  (33) 

89.  Sheephole  Mountains  (94) 

90.  Sidewinder  Mountain 

91.  Sidewinder  Valley  (68) 

92.  Silver  Dry  Lake  (2) 

93.  Silverwood  Lake 

94.  Snaggletooth  Mountain 

95.  Soda  Lake,  Soda  Springs, 
Zzyzx  Springs  (3928) 

96.  Stoddard  Mountains  (43) 

97.  Stoddard  Valley 


Topak  Marsh  (160) 
Trona  (113) 
Troy  Dry  Lake  (203) 
Turtle  Mountains  (30) 
Twenty-nine  Palms  (181) 
103.   29  Palms  Oasis 


98 

99 

100 

102 


104.  Victorville   (104) 

105.  Victor  Valley 

106.  Whipple  Mountains  (22) 

107.  Yucca  Valley  (644) 


25 

and  Audubon 


San  Diego  County 

1.  Anza  Borrego  (4855) 

2.  Banner  Grade 

3.  Borrego  Badlands 
(126) 

4 .  Borrego  Mountains 
(210) 

5.  Borrego  Palm  Canyon 
(20) 

6.  Borrego  Sink 

7.  Borrego  Springs 
and  Valley   (711) 

8.  Bow  Willow   (158) 

9.  Clark  Wells  (200 

10.  Coyote  Canyon  (108) 

11.  Fish  Creek  Wash  (70) 

12.  Jecumba  Area  (28) 

13.  Laguna  Mountains 

14.  Los  Coyotes 
Indian  Reservation 

15.  Rockhouse  Canyon 
(195) 

16.  San  Felipe  Creek, 
Yaqui  Well, 
Tamarisk  Grove   (14) 

17.  Santa  Rosa  Mountains 
(138) 

18.  Split  Mountain 
Gorge   (210) 

19.  Vallecito  Desert 
(44) 

20.  Warner  Springs 
(66) 


SITFS  WITHIN  THF  CALIFORNIA  DFSERT  CnNSFRVATION  AR 
USFD  FOR  TFACHING  AND  RESEARCH  PURPOSES 
(As  of  Phase  II  Education/Research  Study) 


SITE 


.loshua  Tree  National  Monument 

Heath  ^'alley  National  Monument 

Palm  Desert  Area 

Sal  ton  Sea  Reaion 

An;7a-Rnrreno  nesert  State  Park 

Palm  Snrinns  Area 

Kelso  Dunes 

Moronqo  Valley 

Providence  '"ountains 

Palmdale-Lancaster 

Calico  i^iountains 

'*^oiave 

Soda  Lake  (Jzyzx) 

Pisaah  Crater 

Red  Rock  Canyon 

Rarstow 

Borreqo  Snrims  ^  ^alley 

Owl  Canyon  -  RainHow  Rasin 

Pearblossom 

Devil 's  Punchbowl 

Saddleback  Riitte  State  Park 

Chuckv/alla  ^''ountains 

Coachella  '^rea 

Granite  Mountains 

Saline  ^alley 

01  amis 

New  York  Mountains 

Twentvnine  Palms 

Amhov  Crater 

Box  Can von 

Marble  "ountains 

Sand  Hills 

Lucerne  Valley 

Mitchell  Caverns  S.R.A. 

Panamint  'fountains 

Thousand  '^alms 

Yucca  I'allev 

B^ack  Canyon 

China  Lake 

Jawbone  Canyon 

Victorvilie 

Amarnosa  R-Jver;  Saratoaa  Snrinqs 

Antelone  Vallev 

Cali+"ornia  "^itv 

Clark  "ountain 


COUNTY 

Riv 

Inyo 

Riv 

Imp/Riv 

S.D. 

Riv 

S.B. 

S.B. 

S.R. 

L.A. 

S.B. 

S.B. 

S.B. 

S.B 

Kern 

S.R. 

S.D. 

S.B 

L.A 

L.A 

L.A 

Riv 

Riv 

S.B. 

Inyo 

Imp 

S.B. 

S.B. 

S.B. 

Riv 

S.R, 

Imo 

S.B. 

S.B. 

Inyo 

Riv 

S.R. 

S.B. 

Kern 

Kern 

S.R. 

S.B. 

L.A. 

Kern 

S.B. 


NUMB 


:R  of  INSTITUTIONAL  USERS 


91 
75 
52 
45 
36 
34 
29 
24 
24 
23 
22 
20 
17 
16 
16 
15 
15 
15 
15 
13 
13 
12 
12 
12 
12 
11 

n 

11 

10 

10 

10 

10 

9 

9 

9 

9 

9 

8 

8 

8 

8 

7 

7 

7 

7 


-  ^ 


SITE 


El  Paso  Mountains 

Eureka  Valley 

Hole-in-the-Wall 

Indio  Area 

Mojave  Narrows 

Randsburq 

Whitewater  Canyon 

Blythe  Area 

Cajon  Pass 

Deep  Springs  Valley 

Inyo  Mountains 

Ocotillo 

Owens  Dry  Lake 

Trona 

Darwin  Canyon 

East  Mesa 

Hesperia 

Lake  Cahuilla 

Mecca  Hills 

Ord  Mountain 

Searles  Lake 

Walker  Pass 

Acton 

Afton  Canyon 

Bow  Willow 

Cottonwood  Springs 

Fish  Creek  Wash 

Heber  Beach 

Horse  Canyon 

Last  Chance  Canyon 

Little  Lake 

Little  Rock  Reservoir 

Orocopia  Mountains 

Sand  Hills  (E.  of  Brawl ey) 

Snow  Creek 

Whipple  Mountains 

Windy  Point 

Burns  Reserve 

Butterbredt  Canyon  •?!  Spring 

Cadiz 

Cadiz  (Marble  Mt.  Area) 

Cady  Mountains 

Cerro  Gordo 

Cima  Dome 

Coyote  Canyon 

Dumont  Danes 

El  Mirage  Dry  Lake 

Imperial  Dam 

Jecumbu  Area 

Kelso 

Midhills 

Needles 

Newbury 

Painted  Gorge 

Rodman  Mountains 


COUNTY 


Kern 

Inyo 

S.B. 

Riv 

S.B. 

Kern 

S.B. 

Riv 

S.B. 

Inyo 

Inyo 

Imp 

Inyo 

S.B. 

Inyo 

Imo 

S.B. 

Riv 

Riv 

S.B. 

S.B. 

Kern 

L.A. 

S.B. 

S.D. 

Riv 

S.D. 

Imp 

Kern 

Kern 

Imp 

L.A. 

Riv 

Imp 

Riv 

S.B. 

Riv 

S.B. 

Kern 

S.B. 

S.B. 

S.B. 

S.B. 

S.B. 

S.D. 

S.B. 

S.B. 

Imp 

S.D. 

S.B. 

S.B. 

S.B. 

S.B. 

S.D. 

S.B. 


MlIM^ 


-R  0^   INSTITUTIONAL  USERS 


6 
6 
6 
6 
6 
6 
6 
5 
5 
5 
5 
5 
5 
5 
5 
4 
4 
4 

4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 


SITE 


San  Felipe  Creek 

Sheephole  Mountains 

Shoshone 

Adelanto 

Alpine  Buttes 

Apple  Valley 

Baker 

Banner  Grade 

Berdoo  Canyon 

Big  Rock  Creek 

Bob's  Gap 

Brock's  Farm 

Chocolate  Mts. 

Cronese  Lakes 

Coyote  Mountain 

Dale  Dry  Lake 

Desert  Center 

Desert  Hot  Sprinas 

Desert  Tortoise  Reserve 

Early  Man  Site 

Edwards  A.F.B. 

Garlock  Fault       ' 

Haiwee  Res. 

Hinkley 

Hi  Vista 

Kingston  Mountains 

Lanfair  Valley  (Piute  Ck  Area) 

Lone  Pine 

Lovejoy  Buttes 

Mining- G-iost  Town 

Mountain  Pass 

Mule  Canyon 

No  pah  Mountains 

North  Edwards 

Opal  Mountain 

Painted  Canyon 

Palm  Canyon 

Phelan 

Pinon  Hills 

Plaster  City 

Pushawalla  Canyon 

Rice 

Ridgrcrest 

Sacramento  Mountains 

San  Felipe  Creek 

Santa  Rosa  Mts. 

Sidewinder  Mt. 

Silverwood  Lake 

Stoddard  Mts. 

Stoddard  Valley 

Three  Sisters  Hills 

Troy  Dry  Lake 


COUNTY 


S.D. 

S.B. 

Invo 

S.B. 

L.A. 

S.B. 

S.B. 

S.D. 

Riv 

L.A. 

L.A. 

Imp 

Riv 

S.B. 

Imp 

S.B. 

Riv 

Riv 

Kern 

S.B. 

Kern 

Kern 

Inyo 

S.B. 

L.A. 

S.B. 

S.B. 

Inyo 

L.A'. 

S.B. 

S.B. 

S.B. 

Inyo 

Kern 

S.B. 

Riv 

Riv 

S.B. 

S.B. 

Imp 

Riv 

Riv 

S.B. 

S.B. 

Imp 

S.D. 

S.B. 


NUMB 


B. 
B. 
B. 
A. 
B. 


R  OF  INSTITUTIONAL  USERS 


3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


SITE 


Vasquez  Rocks 
Avawatz  Mt.  Area 
Barstow  (Lead  Mt.) 
Bear  Claw  Canyon 
Bird  Refuge 
Boron 

Borreqo  Badlands 
Borrego  Mountains 
Borrego  Palm  Canyon 
Borrego  Sink 
Calcite  Canyon 
Cargo  Muchacho  Hts. 
Carrizo  Marsh  &  Wash 
Castle  Buttes 
.  Chemihuevi  Mts. 
Choi  la  Cactus  Garden 
Clark  Wells 
Clay  Mine  Road  Area 
Cleveland  St.  Drain 
Cottonwood  Canyon 
Coyote  Canyon 
Coyote  Wells 
Crucifixion  Thorns 
Davies  Valley 
Daggett 

Dead  Indian  Creek 
Deep  Canyon 
Deep  Creek  Park 
Devil 's  Playground 
Dry  Lake  (E.  of  Sheephole  Mts) 
Earp 

El  Centro 
Fairmount  Butte 
Ford  Dry  Lake 
Fossil  Canyon 
Four  Corners 
Fry  Mountains 
Gorman  Area 
Granite  Mts. 
Gravel  Hills,  Dry  Lakes 
Halloran  Springs 
Harper  Dry  Lake 
Helendale 
Indian  Pass 
Indian  Wash 

Indian  Wells,  Pinyon  Flats 
Ivanpah  Mountains 
Johnson  Valley 
Kelso  Creek 
Koehn  Lake 
Laguna  Mts. 


COUNTY 


L.A. 

S.B. 

S,B. 

S.B. 

Imp 

Kern 

S.D. 

S.D. 

S.D. 

S.D. 

Imp 

Imp 

Imp 

Kern 

S.B. 

Riv 

S.D. 

Kern 

Riv 

Riv 

Riv 

S.B. 

Imp 

Imp 

S.B. 

Riv 

Riv 

S.B. 

S.B. 

S.B. 

S.B. 

Imp 

L.A. 

Riv 

Imo 

S.B. 

S.B. 

L.A. 

Riv. 

S.B. 

S.B. 

S.B. 

S.B. 

Imp. 

Imo. 

Riv. 

S.B. 

S.B. 

Kern 

Kern 

S.D. 


mmi:^.  of  institutional  users 


2 

1 

1 

1 

1 

1 

1 

1 

1 

\ 

1 

1 

1 

1 

] 

1 

1 

1 

1 

1 

1 

1 

1 

1 

■1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

T 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


SITE 


Lake  Manix 

Lanfair  Valley  (N.  of  Goffs) 

Lava  Beds 

Lava  Mountains 

Little  San  Bernardino  Mts. 

Little  Rock  Wash 

Lone  Pine  Canyon 

Lynx  Mt. 

Magnesia  Sprina  Canyon 

Mesquite  Dry  Lake 

Mil  pitas  Wash 

Mojave  River 

Mountain  Springs 

Obsidian  Butte 

Ogilby 

Old  Woman  Springs 

Oyster  Shell  Beds 

Palo  Verde  Road 

Pebble  Terrace 

Picacho 

Pioneer  Town 

Quechan  Farms 

Rabbit  Dry  Lake 

Rainbow  Ridge 

Red  Mountain 

Riverside  Mts. 

Rockhouse  Canyon 

Rosamond 

Salt  Beds-Bristol  Dry  Lake 

San  Dunes-1000  Palms^ 

Senator  Wash 

Shadow  Mountains 

Sidewinder  Mountains 

Signal  Mountain 

Silver  Dry  Lake 

Snaggletooth  Mountain 

Split  Mountain  Gorge 

Sunbeam  Lake 

Sunrise  Butte 

Tecopa 

Thermal  Airport 

Twentynine  Palms  Oasis 

Vallecito  Desert 

Valyermo-Benedictine  Retreat  House 

Victor  Valley 

Warner  Springs 

Waucoba  Mountain 

White  Wash 

Whitewater  River 

Wiley  Wells 

Windy  Point 

Yuha  Desert 


COUNTY 


S.B. 

S.B. 

S.B. 

S.B. 

S.B. 

L.^. 

S.B. 

S.B. 

Riv. 

S.B. 

Imp 

S.B. 

Imp 

Imp 

Imo 

S.B. 

Imp. 

Imp. 

Imp, 

Imp 

S.B. 

Imp 

S.B. 

Kern 

S.B. 

Riv 

S.D. 

Kern 

S.B. 

Riv. 

Imp 

S.B. 

S.B. 

Imp 

S.B. 

S.B. 

S.D. 

Imp 

Imp 

Inyo 

Riv 

S.B. 

S.D. 

L.A. 

S.B. 

S.D. 

Inyo 

Riv. 

Riv. 

Riv. 

Riv. 

Imp. 


NUMBER  OF  INSTITUTIONAL  USERS 


ibj-jv'i  L.i-jiCii'y 


Bldg.  50 
Denver  Federal  Center^ 
P.O.  Box  25047 
Denver,  Coiorado  8022! 


